Utilizing the date from 2010 to 2016 in China stock market, this paper studies the relation between analyst coverage and stock price crash risk. The result shows that security analyst coverage increases the risk of stock crash. When further dividing the analysts into star analysts and non-star analysts, the research found that the star analyst coverage can decrease stock price crash risk, and non-star analyst coverage can increase the stock price crash risk. And with the rise of star analyst ratio, the stock price crash risk will be lower.
Introduction
As the information intermediaries, with the professional skill, security analysts deliver information to investors and reduce the information opaque between investors and managers, through their research, forecasts, ratings and other activities. Meanwhile, the profit forecast by analysts is also regarded as a reference for evaluating managers' operation, which can restrain the opportunism of managers, reduce the enterprise's earnings management activities (Yu 2008 [1];
Hong et al. 2014 [2] ), and finally become a powerful external supervision mechanism.
China's capital market is still not perfect. The role of security analysts is controversial. Especially with the exposure of analyst scandal in recent years, such as graphene events, extortionate price of mustard, the objectivity and profession of securities analysts are being questioned.
However, in recent years, in order to regulate the behavior of securities analysts, the supervision department also issued many documents to constraint Myers (2006) [3] proposed the information structure theory, a large number of scholars studied the stock price crash based on information opaque and agency problem. Nowadays, one of a common understanding about stock crash is that on the premise of incomplete information transparency, managers have the chance to catch cash flow (Hutton et al. 2009 [5] ), absorb some of the firm-specify information and reduce the efficiency of stock market. Based on the consideration of managers' own career concern (Kothari et al. 2009 [6] ) and equity incentive (Kim et al. 2011 [7] ; Messrs Benmelech et al. 2010 [8] ), managers have the motive to temporarily hide the bad news. But the tolerate of managers is limited, once pass the threshold, the accumulated bad news poured out to the stock market at a time, leading to large negative return and stock price crash.
Literature Review and Research Hypothesis
Therefore, it's effective to decrease crash risk by improving corporate governance, reducing the degree of information opaque and constraint managers' opportunism behaviors. Current studies found that it's effective to constrain the behavior of withhold bad news and decrease crash risk by improving accounting conservatism (Kim and Zhang 2010 [9] ), strengthening the protection of investor (Wang Huacheng 2014 [10] ), and enhancing the supervision by big shareholder (Wang Huacheng et al. 2015 [11] ), audit (Wan Dongcan 2015 [12] ), and institutional investors (An & Zhang, 2013 [13] ).
Security Analysts
Theoretically, as a professional, security analysts are able to take advantage of the public and private information their owned, make prediction and evaluation in their report independent and objective, which reduce the information asymmetry between the investors and managers, improve the pricing efficiency of stock price. The research of Barth and Hutton (2000) [14] shows that the coverage by analysts accelerates absorption the information in accrual and cash flow by stock price. At the same time, analysts' forecasting activities may be use as a reference to judge managers' activities by shareholders and the board of directors, and finally restrain the opportunistic behavior of managers. The study by Matsunaga and Park (2001) [15] show that managers may force a pay cuts if the company's performance cannot meet analysts' forecasts. Also, the market will punish the managers by falling in stock prices (Jensen 2010 [16] ). Therefore, the coverage by analysts can play the role of external governance and reduce the managers' opportunism behaviors and earnings management activities (Yu 2008 [1]; Hong et al. 2014 [2] ).
However, the impact of security analysts depends on the financial development. The study by Degeorge et al. (2003) [17] shows that only in the country with high financial development, can analyst coverage significantly reduce earnings management. China's capital market and financial development are rela-D. Y. Huang tively immature, the role of analysts is not clear. The study by Li Chuntao et al. (2016) [18] show that although the coverage by analysts reduce the accrual earning management and limited managers' opportunism, it also increase the real earnings management which is more coverter. The study by Xu et al. (2013) [19] show that the coverage by analysts increase the synchronous which means less efficiency and less firm-specific information. Meanwhile, the forecast by analysts tend to be systematic optimistic (Wu Yanran et al. 2012 [20] ). Firstly, security analysts tend to overreact to good news and underreact to bad news. Secondly, they may be induced by the conflict of interest, which means the loss in independence and objective, and release optimistic forecasts and ratings. The study by Pan Yue et al. (2011) [21] show that firms with poor aftermarket performance are given more favorable biased report, especially by analysts affiliated with investment bank. The study by Zhao Liangyu et al. (2013) [22] show that in order to obtain the private information, the analyst will cooperate with the company's managers to issue an optimistic forecast when listed-companies public increasing shares, the rights issue, and big shareholder decreasing shareholding.
The impact of analysts to crash risk is also unclear. On the one hand, the existing studies have found that analysts' optimism bias exacerbated the accumulation of bad news, and eventually increase the stock price crash risk (Xu Nianhang et al. 2012 [23] ). The study by Xu et al. (2013) [4] also found that analyst coverage may lead to high crash risk, but only the optimistic analyst coverage significantly increase crash risk. On the other hand, analyst coverage may improve stock market efficiency. The study by Pan Yue (2011) [24] found that analyst coverage can reduce the information opaque, thus with the increase in coverage , the positive relation between information opaque and crash risk may weaken.
Research Hypothesis

Analyst Coverage and Crash Risk
According to the existing study, security analysts may influence crash risk through two opposite paths. On the one hand, security analysts may be a powerful external supervision, constraint managers' opportunism, improve the information transparency and reduce the information asymmetry between investors and managers, thus reduce the accumulation of bad news and lower stock price crash risk. On the other hands, the loss in independence and objective, which cause the systematic optimistic deviation, lower the stock price efficiency and the supervision of security analysts. Much worse, it encourages the further accumulation of bad news which following by higher crash risk.
Therefore, two competitive hypotheses are putted forward:
H1a: If the analyst is mainly reflected as an effective external supervisory, analyst coverage is negative correlated with the crash risk.
H1b: If the optimistic system bias plays the major role, analyst coverage is positive correlated with the crash risk. objective. Also they activity may be more restrictive by the supervision department (Lin Jin et al. 2017 [29] ). This paper believes that the supervisory role of star analysts may more powerful than non-star analysts, so that the coverage of star analysts can effectively reduce the crash risk. In order to estimate the differences between star analysts and non-star analysts, firstly, analyst coverage may be divided into star analyst coverage and non-star analyst coverage. And secondly, the ratio of star analyst coverage may be used to estimate whether with the rise of star analyst ratio, the crash risk may decrease. The hypotheses are putted forward:
H2: Star analysts are negative correlated with stock price crashes.
H3: With the rise of star analyst ratio, crash risk tends to be lower.
Sample Development, Variable Measurement, and Research Design
This 
Measuring Crash Risk
The paper constructs two measures of crash risk following Kim et al. (2011) [7] . Firstly, estimate firm-specific weekly returns, denoted by W, as the natural log of one plus the residual return from the expanded market model regression for each firm and year:
where The first measure of crash risk is the negative coefficient of skewness, NCSKEW, see Equation (2) ( )
where n is the number of observations of firm-specific weekly returns of firm i during year t. With the growth of NSCKEW, the firm experience high crash risk The second measure of crash risk is down-to-up volatility, DUVOL, which is computed as Equation (3).
where u n and d n are the numbers of up and down weeks. Also with the growth of DUVOL, the firm experience high crash risk
Measuring Analyst Coverage
Analyst coverage is measured as the number of analysts, denoted Coverage. And then, I divide analyst coverage into star analyst coverage and non-star analyst coverage. I consider the coverage of an analyst selected by New Fortune magazine as the best analyst in year t − 1 as star analyst coverage (Star) since year t.
The difference between the number of analysts and the number of star analysts is the number of non-star analysts (nonStar). 
Control Variables
The paper includes a set of control variables deemed to be potential predictors of crash risk. The lagged NCSKEW variable is the negative skewness of past firm-specific stock returns. The variable RET is the mean of firm-specific weekly returns over the fiscal-year period. The variable SIGMA is the standard deviation of firm-specific weekly returns over the year. 
Empirical Models
Analyst Coverage and Crash Risk
To estimate the impact of analyst coverage on stock price crash risk, the following regression equation is used.
where
Crash + is the crash risk in t + 1 of firm i, which is represent by NCSKEW and DUVOL. 
Star Analyst Coverage, Non-Star Analyst Coverage and Crash Risk
To test whether the impact by star analyst and non-star analyst are difference, Equation (6) is used. with the raise of analyst coverage, the crash risk may increase. The finding support H1b, which mean that the supervision role of security analyst on average is weak. The paper also control the firm fixed effect in column (3) and (4) for robust test. The finding is not change. are more professional, which means lower optimistic deviation and more specify-information in their forecast. Secondly, for avoiding huge loss in reputation, star analysts may be more independent and objective. The result also show that it's importance to enhance the profession of security analysts, and the reputation may be effective in restrain their misconduct. I also control the firm fixed effect in column (3) and (4) for robust. The finding is not change. Table 4 shows the result of Equation (7), which used to test if the relative change of star analysts can impact the crash risk. Variable Ratio is defined as the number of star analysts divided by the number of all analysts in firm i. The result in Table 4 shows that the relative increase in star analysts will reduce the crash risk. The finding shows that the star analysts indeed act as an external supervision. I also control the firm fixed effect in column (3) and (4) for robust. The finding is not changed.
Empirical Results
Descriptive Statistics
Analyst Coverage and Crash Risk
Star Analyst Coverage, Non-Star Analyst Coverage and Crash Risk
Endogenous Concern
Analysts Coverage and Crash Risk
Analyst coverage and crash risk may be endogenously determined. To solve the potential endogeneity problem, the paper follow Zhou et al. (2016) [33] and Yu (2008) [1] , using the expected analyst coverage, denoted as exp_cov, as an instrumental variable to estimate the relation between analyst coverage and crash risk. To calculate the expected analyst coverage, firstly, use Equation (8) and Equation (9) 
where , , i j t
Expected Analysis
is the expected analysts in broker j in firm i on Table 3 . The difference impact of star analyst coverage and non-star analyst coverage. Colum (1) and (2) are the result estimated by OLS regression, which control industry and year fixed effect. Colum (3) and (4) are the result controlled the firm fixed effect for robust. All variables are as defined in Appendix A. The standard errors are reported in parentheses. The superscripts *, **, and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. Table 4 . The impact of star analyst relative change in crash risk. Estimate whether the relative change of star analysts impact the crash risk. Colum (1) and (2) are the result estimated by OLS regression, which control industry and year fixed effect. Colum (3) and (4) are the result controlled the firm fixed effect for robust. All variables are as defined in Appendix A. The standard errors are reported in parentheses. The superscripts *, **, and *** indicate statistical significance at the10%, 5% and 1% levels, respectively. Brokersize − is a proxy of broker size in broker j on year t, which is defined by the total number of analysts employed in broker j on year t.
, , 1 i j t Analysis − is the analyst coverage for broker j's coverage of firm i on year t − 1.
I use the 2 sls regression to estimate Equation (5), the result showing in Table   5 . The result shows that the coefficients of Coverage is positive and significant in 1% level, supporting hypothesis H1b. Table 5 . Endogenous concern for the impact of analysts coverage and crash risk. The first column shows the first stage regression result, and the second and third column is the regression result in second stage. All variables are as defined in Appendix A. The standard errors are reported in parentheses. The superscripts *, **, and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. Brokersize − is a proxy of broker size in broker j on year t, which is defined by the total number of analysts employed in broker j on year t. I use the 2 sls regression to estimate Equation (5), the result showing in Table   6 . The result shows that the coefficient of Star is negative and the coefficient of nonstar is positive, supporting hypothesis H2.
Conclusion
This paper estimates the relationship between analyst coverage and stock price crash risk depending the sample on 2010 to 2016 in China stock market. The study finds that, on average, the supervision role of analysts is weaker, so the following of analysts cannot decrease the crash risk. Much worse is that the following of analysts increases the crash risk. The finding shows that the systematic positive deviation dominated the impact of analyst coverage to crash risk, which exacerbated the accumulation of bad news. Furthermore, I divide the security analysts into star analysts and non-star analysts based on the New Fortune magazine. The study shows that the star analyst coverage can decrease crash risk, but the coverage of non-star analysts increases the crash risk. The finding shows that the star analyst may act as an effective external supervision, which reduces managers' opportunism activities. Also, with the relative raise of star analysts, it may have a lower crash risk. Compared to the non-star analysts, the star analysts are more professional, which means more accurate forecast. Meanwhile, the reputation mechanism may constrain their misconduct activity. Thus the finding also shows that it is essential to improve the profession of analysts. And the reputation mechanism is really effective.
